Mating systems are critical determinants of the intensity of sexual selection and sexual conflict, but understanding how variation in reproductive behavior influences these phenomena requires consistent, accurate descriptions of the array of mating arrangements observed in nature. As understanding of animal mating systems has evolved, behavioral ecologists have shifted from using behavioral information to an increasing reliance on genetic data to characterize patterns of reproductive behavior and success. Although genetic data are critical for an accurate accounting of parentage and reproductive success, they exclude critical information regarding the nature of behavioral relationships among reproductive partners, thereby potentially confounding fundamentally different types of mating systems. I contend that the ability to identify common evolutionary trends and their underlying selective pressures is significantly enhanced by using a terminological framework that differentiates explicitly between social and genetic mating systems. Furthermore, inclusion of both types of information can reveal new and intriguing relationships between behavior and fitness that further our understanding of how selection shapes mating systems. Here, I offer behavioral ecologists a new terminological framework for the study of mating systems that allows us to more appropriately merge genetic with behavioral data in an attempt to improve our understanding of this critical aspect of animal behavior.
behavioral and genetic data.
to recognize the complexity of this component of animal behavior.
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As our knowledge of mating systems has increased, the associated growth in the num-26 ber of factors known to influence reproductive success has blossomed. However, our ability 27 to synthesize these factors within a common terminological framework has not experienced 28 concomitant growth. In fact, I believe that the lack of a new framework that incorpo-29 rates the synergy between the genetic and behavioral perspectives may have hindered our 30 ability to draw generalizations regarding the actions of selection on reproductive behav-31 ior. Moreover, the frequent misuse of terminology (e.g., Portnoy et al. (2007) ; Arnqvist 32 and Nilsson (2000); Baer and Schmid-Hempel (1999) ; Zeh and Zeh (2001) ; Parker and 33 Birkhead (2013)) stemming from this deficit may hinder researchers ability to make gen-34 eralizations based on data. 35 36 The assertion that terminological misuse of important is particularly exemplified by 37 the inappropriate use of the term polyandry. Though in its classical use, polyandry refers 38 to the situation where one female is socially bonded to more than one male, it is more 39 common to see polyandry used to describe multiple female mating. Confusion over the 40 use of these terms has resulted in a body of literature that, while interesting and impor-41 tant, is often difficult to interpret due to the conflation of behavioral and genetic data. A 42 cursory literature search using the keyword 'polyandry' (e.g. http://goo.gl/HZAEx) is 43 illustrative of this point-both the traditional meaning of polyandry (e.g. regarding social 44 behavior) and the more novel use regarding multiple mating are represented on the very 45 first page of results. As a result of this confusion, our existing terminology fails in one of its 46 primary purposes-to allow researchers to cluster similar behaviors under a common term. The goal of this paper is to increase awareness and engender discussion. The mis-49 application of fundamental behavioral terms (e.g. polyandry), along with the conflation 50 3 of social and genetic systems has become a massive problem. While I encourage the 51 adoption of the terminological framework described below, I believe that the appropriate 52 model for the study of mating systems is one that includes both behavioral and genetic 53 aspects of mating systems as a quantitative, continuous variable (Bertram and Gorelick, 54 2009). Although much work is needed regarding the latter point, using existing indices 55 (e.g. I s Arnold and Wade (1984) and percent extra-pair or extra-group copulations) to 56 quantitatively characterize genetic and behavioral systems may be an important first step. 
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To these studies, R. A. Fisher (1930) and others (Mayr, 1942; Dobzhansky, 1937) provided 63 a theoretical backbone, which was in turn formed the basis for descriptive and empirical 64 works of the late 20 th century (Tinbergen, 1963; Von Frisch, 1967; Verner and Willson, 65 1966; Orians, 1969; Bradbury and Vehrencamp, 1977; Altmann et al., 1977; Kleiman, 66 1977) . Importantly, it was this period during which mating behavior was studied inten-67 sively, and the terms monogamy, polygyny, polyandry, polygynandry, and promiscuity 68 began to be frequently used by researchers to describe sociosexual relationships. Wittenberger and Tilson, 1980; Foltz, 1981; Davies, 1985; Ostfeld, 1986) . This type of 84 study seemed justified because social relationships were believed to accurately reflect sex- Lifjeld et al., 1991; Ribble, 1991) . These studies, typically using microsatellite 93 DNA have increased in popularity until this day.
95
Currently, the ease with which molecular data on parentage are now collected and 96 analyzed means that many researchers interested in mating systems, especially as they 97 relate to sexual selection are now able to describe the genetic mating system very pre- Thompson, 1997; Webster et al., 2001; Solomon et al., 2004) , having either genetic or 135 behavioral information in isolation necessarily means that our understanding of mating 136 systems as a dynamic process is shortsighted. We are now faced with a Kuhnian crisis 137 (Kuhn, 1962) . Specifically, that mating systems are too complex to fit into the traditional 138 categorical classification system. This limits the clarity with which we can think about 139 mating systems, and our ability to make accurate predictions about the strength and 140 nature of critical evolutionary parameters like sexual selection and sexual conflict.
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Although the utility of genetic data is obvious, behavioral studies that provide the 143 ecological context are often incomplete. As opposed to using both types of information in 144 a complementary fashion, the field has largely been fractionated into two non-overlapping 145 areas of study. I hold the viewpoint that classically-defined mating systems fundamen-146 tally describe the socio-sexual relationship between individuals in a population. These 147 relationships have genetic consequences that may or may not correlate with behavioral 148 observations. Unless we consider both sources of information, our ability to make predic- Specifically, behavioral (classical) polyandry describes the case where a single female is 157 pair-bonded to, and mates with, multiple males who in turn, typically mate with a only 158 7 single female (Emlen et al., 1998) . Because access to males is often limiting in polyandry, 159 more intense sexual selection in females is typical. Classically, this specific social mating 160 system is characterized by sex-role reversal including male pregnancy, and reverse sex-161 ual dimorphism (Emlen and Oring, 1977; Alcock, 1975) , although this is not always the 162 case (e.g. tamarins, Terborgh and Goldizen (1985)). In contrast with the notion that 163 polyandry is ubiquitous (Taylor et al., 2008) , this social mating system is thought to be 164 amongst the most rare of forms in nature. (Table 1) reader-or the meta-analyst, the conflation of terms-polyandry with multiple female 189 mating may be confusing, or error provoking. As described below, a more appropriate 190 description of the genetic mating system described here is multiple female mating. ity of their use. So long as researchers continue to use the terms monogamy, polygyny, 212 polyandry, polygynandry, and promiscuity, appropriate use will be critical. 
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Classic examples of this type of mating system includes red-winged blackbirds (Westneat, 227 1993) and black-tailed prairie dogs (Hoogland, 1983) . Note that lekking systems (e.g. Herein lies the issue of attempting to apply a categorical variable to continuous data-266 researchers working on systems characterized by a rate of multiple male mating of slightly 267 less than the arbitrarily chosen 5% fall into somewhat of a grey area. Are these instance 268 of MMM so infrequent so as to represent aberrant behavior or worse yet technical error 269 (sample labeling or genotyping error), or do they speak to some low-frequency alternative 270 mating strategies? Though this concern is presented in conjunction with multiple male 271 mating, the distribution of maternity or paternity may frequently fall into this grey-zone, 272 not always lending itself to straightforward classification. To enhance the clarity and thus usability of these social and genetic definitions, I 286 propose that social and genetic mating systems be characterized separately, using terms 287 unique to each domain. For instance, in the common scenario where both social and 288 genetic systems are known, and social monogamy is coupled with multiple mating by 289 both males and females (e.g. genetic promiscuity), the appropriate descriptor would be 290 social monogamy with genetic promiscuity.
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The way forward 292 Mating systems are critical determinates of the intensity of both sexual selection 293 and sexual conflict, but accurate predictions require accurate definition. It is my hope 294 that increased regard for the way in which we define systems will consequently increase 295 our ability to group natural phenomena more accurately. Indeed, more accurate catego-296 rization will allow researchers to highlight differences, recognize similarities, and in turn, In contrast to empirical work, there has been a substantial amount of theoretical work 310 done looking at the variation in (mostly male) mating success. Indeed, much of this work 311 will be useful for characterizing mating systems, in addition to their intended use-to 312 characterize the strength of sexual selection. Early works by Arnold (Arnold and Wade, , 1999; Kokko and Linstrom, 1997; Bertram and Gorelick, 2009; Arnold and Duvall, 320 1994) . I suggest that testing the theoretical predictions with empirically derived data is 321 an important next step for interested researchers. Descriptive work on mating systems has shown that, using the traditional terminol-342 ogy, a tremendous amount of variation exists in the way that authors describe mating 343 systems. Contained within a single traditionally defined category, the entire range of ge-344 14 netic outcomes has been observed and yet, more often than not, these outcomes have not 345 been presented in a way that allows for easy comparison between studies. I urge strict 346 adherence to traditionally defined social mating system definitions along with adoption 347 of a new set of terms that explicitly consider and label genetic processes. Additionally, 348 I propose that researchers conducting studies of parentage describe their systems using 349 quantitative methods-using, for instance, variance in relative mating success I s . Table 1 describes the predictions based on classical polyandry versus the more common, 588 inappropriate use of the term on several key evolutionary parameters. 
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